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PROJECTOR HAVING RETRACTABLE HOUSINGS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a projector, and more particularly to a projector 
5 having retractable housings to reduce the noises. 

Description of the Related Art 

Recently, a projector has become an indispensable apparatus in the teaching 
or meeting occasions. More particularly, with the popularization of the notebook 
computers, the digital projector is more suitable for the above-mentioned 
10 occasions. 

The projector needs a light source with high brightness so as to clearly 
project images onto a display screen. However, the light source with high 
brightness may cause a high-temperature condition in the projector. Therefore, the 
currently used projector needs a fan to dissipate heat generated from the light 
15 source, which is the main heat source in the projector, control the proper thermal 
flow field, and prevent high temperature environment from damaging the 
electronic elements and optical elements in the projector. 

Recently, the volume of the projector is getting smaller and smaller. 
However, if the volume of the projector is reduced, the redundant space within the 
20 projector has to be removed. In this case, the hot air streams are directly exhausted 
at high speed to cause great noises because no more slowdown space for the air 
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streams is left in the projector. 

FIG. 1 is a schematic top view showing a conventional projector, and FIG. 2 
is a side view showing the projector of FIG. 1. Referring to FIGS. 1 and 2, the 
projector includes a casing 110, a light source 128, an optical engine 130, fans 120 
5 and 122, and a plurality of circuit boards 132. The casing 1 10 is formed with inlet 
ports 112 and 114, through which air streams 124 may flow into the casing 110, 
and outlet ports 116 and 118, through which the air streams 124 may flow out of 
the casing 110. The light source 128, which is the main heat source, emits light 
rays to the optical engine 130. Then, the optical engine 130 processes the light 
10 rays and projects an image onto a display screen. The fans 120 and 122 introduce 
the air streams 124 into the casing 110 through the inlet ports 112 and 114 and 
dissipate heat from the outlet ports 116 and 118. 

A buffer chamber 126, which is defined among the fan 120, casing 110 and 
outlet ports 116, may be regarded as a slowdown space for the air streams 124 

15 from the buffer chamber 126 to the casing 110. When a designer wants to reduce 
the volume of the projector, it is possible to consider that the buffer chamber 126 
may be reduced so as not to influence the normal functions of the projector. 
However, reducing the buffer chamber 126 may reduce the slowdown space for 
the air streams 124 and cause the air streams 124 to flow out via the outlet ports 

20 1 1 6 at high speed. In this case, relatively great noises may be generated. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a projector capable of reducing 
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noises. 

Another object of the invention is to provide a miniaturized projector that is 
portable and causes smaller noises. 

To achieve the above-mentioned objects, the invention provides a projector 
5 including a casing, a light source, an optical engine, inlet ports and outlet ports 
formed on the casing, and a fan mounted in the casing. The fan sucks air streams 
from the inlet ports into the casing and forces the air streams to flow out of the 
casing via the outlet ports. A buffer chamber is defined among the fan, the outlet 
ports, and the casing. The casing includes a first housing and a second housing. 
10 The second housing is retractable relative to the first housing so that a volume of 
the buffer chamber may be changed. 

The projector may further include a light source mounted to the casing and 
positioned between the inlet ports and the fan. In addition, the projector may 
further include a rack attached to the first housing, and a driving gear for driving 
1 5 the rack so as to move the first housing. 

The inlet ports and the outlet ports may be formed on the second housing 
and the first housing, respectively. The first housing and the second housing are 
retractable relative to each other along a direction perpendicular or parallel to a 
direction of the air streams or along an arbitrary direction. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic top view showing a conventional projector. 
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FIG. 2 is a side view showing the projector of FIG. 1. 

FIG. 3 is a schematic illustration showing a projector in a retracted state 
according to a first embodiment of the invention. 

FIG. 4 is a schematic illustration showing the projector in an expanded state 
5 according to the first embodiment of the invention. 

FIG. 5 is a schematic illustration showing a projector in a retracted state 
according to a second embodiment of the invention. 

FIG. 6 is a schematic illustration showing the projector in an expanded state 
according to the second embodiment of the invention. 

10 FIG. 7 is a schematic illustration showing a projector in a retracted state 

according to a third embodiment of the invention. 

FIG. 8 is a schematic illustration showing the projector in an expanded state 
according to the third embodiment of the invention. 

FIG. 9 is a schematic illustration showing a projector in a retracted state 
1 5 according to a fourth embodiment of the invention. 

FIG. 10 is a schematic illustration showing the projector in an expanded 
state according to the fourth embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The preferred embodiments of the invention will be described with 
20 reference to the accompanying drawings. 
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FIGS. 3 and 4 are schematic illustrations showing projectors in a retracted 
state and an expanded state according to a first embodiment of the invention, 
respectively. Referring to FIGS. 3 and 4, the projector according to the first 
embodiment of the invention includes a casing 10, inlet ports 16 and outlet ports 
5 18 formed on the casing 10, a fan 20, a light source 26, an optical engine 27 and a 
plurality of circuit boards 32. The light source 26 is installed within the casing 10 
and may be interposed between the inlet ports 16 and the fan 20. The optical 
engine 27 processes light rays from the light source 26 and projects an image onto 
a display screen. A plurality of electronic elements (not shown) for the projector is 

10 installed on the circuit boards 32. The fan 20 is installed in the casing 10 to suck 
air streams 22 from the inlet ports 16 and take away the heat generated from the 
light source 26. A buffer chamber 24 is defined among the fan 20, the outlet ports 
18 and the casing 10. The air streams 22 pass through the buffer chamber 24 and 
are slowed down and then exhausted from the outlet ports 18. It is to be noted that 

15 the casing 10 includes a first housing 12 and a second housing 14 that is 
retractable relative to the first housing 12. The first housing 12 and the second 
housing 14 are formed with the inlet ports 1 6 and outlet ports 1 8. 

When the projector is not used, as shown in FIG. 3, most of the first housing 
12 are retracted into the second housing 14, and the projector has a minimum 
20 volume at this time. When the projector is used, as shown in FIG. 4, a portion of 
the first housing 12 is pulled out of the second housing 14 along a direction 
substantially perpendicular to the direction of the air streams 22. At this time, the 
volume of the buffer chamber 24 is enlarged so that the air streams 22 may be 
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sufficiently slowed down in the buffer chamber 24 and then exhausted from the 
outlet ports 18. Thus, the noises may be advantageously reduced. 

FIGS. 5 and 6 are schematic illustrations showing projectors in a retracted 
state and an expanded state according to a second embodiment of the invention, 
5 respectively. Referring to FIGS. 5 and 6, the projector according to the second 
embodiment of the invention includes a casing 10, inlet ports 16 and outlet ports 
18 formed on the casing 10, a fan 20, a light source 26 and a plurality of circuit 
boards 32. The light source 26 is installed within the casing 10 and interposed 
between the inlet ports 16 and the fan 20. A plurality of electronic elements (not 

10 shown) for the projector is installed on the circuit boards 32. The fan 20 is 
installed in the casing 10 to suck air streams 22 from the inlet ports 16 and take 
away the heat generated from the light source 26. A. buffer chamber 24 is defined 
among the fan 20, the outlet ports 18 and the casing 10. The air-streams 22 pass 
through the buffer chamber 24 and are slowed down and then exhausted from the 

15 outlet ports 18. It is to be noted that the casing 10 includes a first housing 12 and a 
second housing 14 that is retractable relative to the first housing 12. The first 
housing 12 is formed with the outlet ports 18 and the second housing 14 is formed 
with the inlet ports 16. 

For the sake of illustration, the projector of the invention may further 
20 include a driving gear 28 and a rack 30 attached to the first housing 12. The 
driving gear 28 and the rack 30 may be regarded as a driving device for driving 
the first housing 12 or the second housing 14 to move relative to each other. The 
driving gear 28 may be driven by a motor (not shown) so that the first housing 12 



6 



02P036-US 



is retractable relative to the second housing 14 through the rack 30. In this 
condition, a user may control the relative relationship between the first housing 12 
and the second housing 14 by pressing a key or button. Alternatively, one of the 
first and second housings may be moved relative to the other by the user's hand. 

5 It is to be noted that the above-mentioned driving device may include 

transmission elements such as a worm and a worm gear or a belt and a pulley to 
achieve its function. 

When the projector is not used, as shown in FIG. 5, most of first housing 12 
are retracted into the second housing 14. At this time, the projector has a 

10 minimum volume. When the projector is used, as shown in FIG. 6, a portion of 
the first housing 12 is pulled out of the second housing 14 along a direction 
substantially parallel to the direction of the air streams 22. At this time, the 
volume of the buffer chamber 24 is enlarged so that the air streams 22 may be 
sufficiently slowed down in the buffer chamber 24 and then exhausted from the 

15 outlet ports 18. Thus, the noises may be advantageously reduced. 

FIGS. 7 and 8 are schematic illustrations showing projectors in a retracted 
state and an expanded state according to a third embodiment of the invention, 
respectively. Referring to FIGS. 7 and 8, the projector according to the third 
embodiment of the invention has similar configurations to those of the second 
20 embodiment except for one difference. The difference resides in that the first 
housing 12 has three portions 12A, 12B and 12C. In this embodiment, the same 
effects as those of the second embodiment may also be achieved. In addition, the 
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volume of the projector may be further reduced by designing the first housing 12 
having multiple sections. 

FIGS. 9 and 10 are schematic illustrations showing projectors in a retracted 
state and an expanded state according to a fourth embodiment of the invention, 
5 respectively. Referring to FIGS. 7 and 8, the projector according to the fourth 
embodiment of the invention has similar configurations to those of the second 
embodiment except for one difference. The difference resides in that the first 
housing 12 is made of a foldable and flexible material, and the user may push or 
pull the first housing 12 to change the volume of the buffer chamber 24. In this 
10 embodiment, the same effects as those of the second embodiment may also be 
achieved. Furthermore, no track interface between the first housing 12 and the 
second housing 14 as shown in the first to third embodiments has to be employed 
in the fourth embodiment. 

According to the projector of the invention, it is possible to solve the heat 
15 dissipation problem, the noise problem and the volume problem of the 
conventional projector. Consequently, the projector of the invention may have 
reduced noises when it is used, and may have a small volume when it is not used. 

While the invention has been described by way of examples and in terms of 
preferred embodiments, it is to be understood that the invention is not limited to 
20 the disclosed embodiments. To the contrary, it is intended to cover various 
modifications. Therefore, the scope of the appended claims should be accorded 
the broadest interpretation so as to encompass all such modifications. 
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